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Fig.2 The time series of annual mean air
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the semi — arid area in Loess Plateau from 1948 to 2010
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Tab.1 Climatic tendency rates of seasonal soil moisture
variations in the four layers (Unit:kg/m*/10 a)
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100 ~200 cm -0.169* -0.163* -0.226" -0.172 -0.184 "
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Fig. 6 The relationship between annual mean air temperature anomaly and soil moisture

anomaly over the semi — arid area in Loess Plateau from 1948 to 2010 in different layers
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Tab.2 Binary relations between seasonal air temperature, precipitation and soil moisture in different layers
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G 0.479 ** 0.007 0.036 -0.018
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Tab.3 Relative contributions of seasonal air temperature and
precipitation to soil moisture in different layers( Unit: % )
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Analysis of Response of Soil Moisture to Climate Change in Semi - arid
Loess Plateau in China Based on GLDAS Data

CHENG Shanjun, GUAN Xiaodan, HUANG Jianping, JI Mingxia

(Key Laboratory for Semi — Arid Climate Change of the Ministry of Education,
College of Atmospheric and Sciences, Lanzhou University , Lanzhou 730000 , China )

Abstract: The variations of air temperature, precipitation and soil moisture are analyzed over semi — arid region of Loess Plateau from
1948 to 2010 by using GLDAS data, and the relative contributions of air temperature and precipitation to soil moisture are highlighted.
The results show that there was a warming and drying trend in the recent 60 years in the semi — arid region of Loess Plateau, and the
warming rate was higher than the global average warming trend. The long — term variations of soil moisture in different layers showed a
decreasing trend with a clear interannual change. There was a negative correlation between soil moisture and air temperature in all lay-
ers, and with the increase of soil depth the correlation enhanced. On the contrary, a positive correlation could be observed between
precipitation and soil moisture and the largest correlation coefficient appeared at the surface layer. By analysing the relative contribu-
tions of air temperature and precipitation to soil moisture in different layers and different seasons, it could be found that air temperature
had a significant contribution to soil moisture in spring and winter, while precipitation had an obvious contribution to soil moisture in
fall. In summer, precipitation and air temperature had an equivalent contribution to soil moisture. Additionally, in four seasons it
showed that precipitation significantly affected soil moisture in shallow layers, while air temperature affected it in deep layers.

Key words: semi — arid area; Loess Plateau; soil moisture; air temperature; precipitation



